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1 2 (7)\^^-rM^z$m<7ymwit^m<7)mi::Hmo 

M<7)j}nx:^-^o 

\mim. 16] il-^^ < .h ^ HufB7t:^^^^ff^fflMt^:fett^^ilJSaX$tL;i, 

n:!&-tcfBm<^^^^i^Moirax:^-^o 
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^^ffi 5: ff^^ -e ^ ^ ^^m^^Sffl M M f ^) (7) ^ ^ o 
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[0 0 0 3] 

^10 0 nm;6^i^> 1 ju mmj^<7:>tr ^ X t (DmtiUf^^b^^^^^^Mit^^^ > . ^ 

^^Mtn±m^j:t<Du^xum^- v^no ^tx\ ±m7!)mi'i^^iix\^^fzo ^ 

v^^o ^MtCfflv^ibtL^-t9 ^ >y ^Um-t LXli^l(DXd^J:i><7)-/}^^ ^ . MJ^ 
ii±^-i)^u y^^sr. )\^mmH R A 9 0 \^J.±Xi> ^ ±^m^^mx^^ Z t 

^ o 

iw^xm 1 ] 

mrms 2-4 5 e i s^^j^m. 

#&¥2 - 1 7 8 2-^<2r^ 

3 -5 5 4 2 1 -^^IR 
[#it^m4] 
# 3 - 5 9 0 1 6 -^^^ 
[#W^3tm5] 

#<2r¥ 3-61617 -^^^ 

[^^#lt:icm 1 ] 
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mm 






(GPa) 




(HRA/HV) 




3.0 


310 


2.79 


89/1000 




10.0 


210 


10.8 


91.2/1250 




7.5 


310 


2.75 


93.5/1850 




3.2 


420 


0.31 


94/2400 


^ibS^(CVD-SiC) 




490 




97/2800 


PJL/5±(Al203) 


4.2 


402 


1.03 


93. 6/1900 










97.5 


Mfb':?uz*(Cr3C2) 


4.0 


372 


3.44 


91/1200 






500 




94 
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i^m<7ymmmm^^ iim'on^^'rt^j:^ <dx\ mmMT.^'mmm:L ^ l tzm^ 

■t ^ ^ ^ <7)^'^-e{i, #S| 2002-017122. #M 2001-3598 
3 8tc*^J:^=&ii5i[minXtcj:oT. ^^M<0^ff^^:>tinX*tf v\ ^<D±^z^m 
^^^^K mmC'ty ^ y :!7m<7)CVD (Chemical Vapor Deposition) n 
- h^l^Jpl 0 A«m7&-^ 5mm^Jg*-rtf oT. Il^^^-t^^ -y ^m^Wf. - 
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[0 0 0 5] 
10 0 0 6] 

^ o 

[mi] 



6fc = 



E 



Hv 



(1) 



^«r-C\ d c : ifjtm) . E : -V^i^*^ (GP a) . H v : 

\£yij-:^m.m. (GP a) . K : mmM^m (MP am 1/2) r-^^^o 
[0 0 0 7] 

^V^^ h:65':b;6-^o ^Ojl^i;^ ^nP><7)-fe7 ^ i5'tt#t^lE¥^#®^ilMJ!jn 
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tr 1 0 i5:m o 1 %mm.m.^LXm,m-th ^ <7)755^^>^7{i^ n/s-;v h (ijtfit14^Mg: 

^v^tv^x.^o ttz. Rit^y^:^7'> (WC) co*£T-@{i. /h^ < 
[0 0 0 9] 
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m2] 



(Am) 






UM 




(GPa) 


Se^dc (Am) 


(HRA/HV) 


10 


14 




13.0 








81.5 


10 


8 




14.3 


12.6 


540 


56.4 


88/1150 


1 


5 


HIP 


15.0 








92 


0.5 




HIP 


14.7 


6.5 


600 


1.83 


95/2400 



[0 0 10] 



1*) rj Mx>5.@^;|5t|;|.RCC- FN (U^n^) -Cfi. |gt*ffl^b i: H I P j!!L 
a. h'fblcioTn <;/ j:.;Hiag{±HR A 9 5 tcii-r^o 

*t*^-e{i 1. 8 3 /umt^j:^. mi X3 0 tcfST-t ^ - <i: ^^^^^id^^^ o W'^'IJ JnX^ 
[0 0 11] 
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y7.tmfi^<om:^^^^t^')v^M.(D^^tj:}^^7.^'^y^-^m^x m 

[0 0 12] 

glJX^^fflv^T^MWJ ^^^^® -^JiJ^iinX LTV^y^Zo 
10 0 1 3] 

®. ilJSii LTtilf 7 ;^-;^5lJ^'eH V 5 5 O^SJgST\ MS^^f o TltH^H-ft: 
^-li:>&^<J:-e?j!E^lRl±LT^>. e y ->?.^j!jS-eH v 6 5 O^Jg^-CT^bo/c 

fzib. ^ixh^^^mii'^M-h^'Z^^x^^ . ^<7yu.^w.^\^m\zX':>xm.Km.m 

[0 0 14] 
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x^izmm§.<±mr-i't y h^zm.^^tixfzmm^mn-r^:^''^ v<Dmm^-^ 

m'L^i^\^i^^L. -eo^g^. m^^iifzit^m^(7)yt^mizxu^m^{Ls7f,s^^ 
^ti. mf^^tifzyt^mi'<oitmim^i&r^'^^^s^M^$>^o ^ti^km-ik-r^ 

[0 0 15] 

iajS7&^^2 5 ovmmtiS:<. tfzmwu^(r>m<ommKmmumm^if<^t 

[0 0 16] 

mm:^'^mL<. ^<Dmw:. -^<omj:^n^t:^^Lx^<^(D^mL\^^fzifx^j:< 

> ^hizamiiUm-X^^fzibK, WfiJ}<DW&^'l::k^ <ir^ tmn-^mmz 
l^xmn-t^<DX\ W^^^m'k I juml^J.T<7)^¥n^zm^b^J:W^^^zLX. m 
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[0 0 17] 

^£ht^.t>itx\^^tzz.t\,zx.:bo tfz^ T^y vxM:ii^¥'^fizmmx$>^fz 

z<D X ^ i<zmmzwfij]i:m^LxmmiW:fz^^j: < ^j: ^ t^.ioti^^wm 
mmzMLxmm^^^^^Mm'^w-ibm^^^ t^^ r^y KWJtjnxt^K-r^ 

i^ifxm^-r^ z t^k.^^'wmt^x.hfix^^^fzmm'^^^^o 

[0 0 18] 

mk.i£. ±m¥i^f^:scmixii. ^^y>^it^m^<oit^mi'mmmtLxM 

m^^j:t9^y^mx^^Rimm (S i C) O^tt^- K^JPXtlov^T. ^fe 
^p^7-^y^<7)BK 7^V§i!l!55^^Jt^LTB-:^LTV>;i>;i)^ :Z(D^m(7)^X [BK 
7(iSPXL^-tv>7&^ S i Ci3j:?7?#il>:5^;^7-^>;-e^'9y ^^'j-coinX^tf 

[0 0 19] 

^T^vi. wmJ:Mx^tJ]%mQl:l>zmLx^^t^t^^^m^^L^J:\^^<Dx. mnj} 
<Dm^'}h^mt^.i:mmii3:nctti:htz)!b. m\m:Lx'^^^~- vimn^fx^ 
tcfii 0 0 nmm^(Dm^^m'kiEm\zmnx ^ h^m^xmM(o-$i^^^m^j:m. 
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[0 0 2 0] 

1 0 ^<7) 1 mro^ o r > itmm^^ tiMtt^- KijnXT&^'UST' § . 

[0 0 2 1] 

CI CO i: 9 ^j:m}^Ki^ . -t^ ^ y i^*t*2|.^®?i!*tl^t::fe¥7lc:^ffi=^j|iMiPX-t- 

;2)t3{±. OTJJnXT'(±^<. MJinx^-€-<7)f^inx^ LTWSinXT&^^'irlSj 

[0 0 2 2] 

^Mcoiij^jjnx=^tf d wiiJipX75^'i±f!je^tc;t^ij-e^o/zo Lt^^l. ifi^. 

X. ^ \z mm ^n^-^^ ^uij (om.\1^ V^yXxit^ %^i3^ 2 m 

mn^tm^XA^mtL. ttz. t/tr^X^^£t'<D}£y^T'yfmu>Xfj:t^X 

(i. mmlLx-^m'^it^mMm^'^^l^^\,zii\^^x^ 4^mt\^^nmmmm< 

^ 7t:a6X*^^<7)a^(i'e tLlJ < ^ f> ^ < ^ . iS^ ^MIEinX ^l^ffl 

Mj:mfmi}mm<7^^^x\,tm.-^^m^^£mm\,^xfihfz)sbKA^^ < L^&ittn^ 
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[0 0 2 3] 
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[0 0 2 5] 

^tt^<7)WJJaX<7)ftiS<7)|fS^-B-ew£(i\ M^^XM;6M^$ <^^^ hm^^ 
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[0 0 2 6] 

iUtJOXtCcfc «9^i:fc;^i^^ y^^:^O^Mii^^<-t-(5mS*PX^tf d -tiro 
[0 0 2 7] 

^ ^ <!: ^ g 61; f 'i) ^ <7)-e*> -i) o 
[0 0 2 8] 
[lis ^ ^P^-t -2, 7t 36 <7) ^^] 

T-Hv 1 0 0 omx-t?^»). -e<7)^¥7lfc^®*OTJijnxi;J: J^iiM-T'So-e. -e?!! 

tCSolt(J\ n y ^ i ;HIJgH R A 8 0 mX ^ L < ii If >y -X?lJ^-eH v 1 
0 0 0MX<O##Ci^v^5lJ$^;ti-^^*f^^MLT*E¥7fc^Cii*fiJj^1-'2> tv^ 

/c|gH-e#^L=5rv^o ^l&^^<b(i. n «y ;I.^MJP£ H R A 8 0 J':JIX ^ L < 
li' y :^->^??JS-CH V 1 0 0 omXO^^'tlCi^v^^fJgt^i-^^i't^fflv^TTfc^ 

. fljx.(f ^'f KX:B:^fflv>TOTJJPX^^f 9 -t-e. :a^>^^^iSv>:®Jg<^^ 
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[0 0 2 9] 

V 1 0 0 0m±-e^t). ^ilJX:ir<7)^ilJ.'^.*^^fi1jtC#l|j$-<±-^56^^P>> ffl^ 

[0 0 3 0] 

-t?H V 1 0 0 oJ^:J.±-e^)0> ■^giJXA<7)^sij*^-.i^jc@^Loo. mm^^-r 

[0 0 3 11 

iJ^-f K<7)S^;^,5>:^v^^H^H:b-fiz:/2itfflv^TWJtjnx*tf d ^> x*^ 

homx.\t. 2mi(omm^ii^iLm.<^jLM:7--f)\y\tzmMm^u^ifx. -eonnK't' 
'6tt±tc^-r T-t> KXA(7)@^fi;6^ft^ii'^3t < (10 0) m(r><\\o> 
■n^"^. (110) Mo< 1 I o>:fj\tLti:t^^j}%(Dmm^'r <\^mtfj:^ X 
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[0 0 3 2] 
[0 0 3 31 

t^iemort < . KX:i,o^^i-< v^Mt;:fcv^T. mw\,^,:dmmiz 

iiiov^Ttij: ^mmmizm^yt^miM\\mx^i>o 

[0 0 3 4] 
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[0 0 3 5] 
[0 0 3 6] 

(D^w^yt^m ^n^^t ^^x § ^ o 

[0 0 3 7] 
[0 0 3 8] 

%Mim^^ztm.<om^it^m<oi]wiL-)jmz^^^x^ mum'm±^m<Dmjim'^ 

[0 0 3 9] 

F= f /2 s (2) 
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[0 0 4 0] 

r=R-Fe (3) 
[0 0 4 1] 

^max = R/F (4) 
[0 0 4 2] 



(5) 



2F f 

[0 0 4 3] 

±fe (5) ^m:tL(f\ OTJSSfi. ±mmnwL s^m^ mm i(Dmm^n-fi'^ 
^ ^ >r ^ J: . mmii^<^mnmtMMKWP-r ^ - 1 ;^»^'a^^T- 

^'So iJ ^v^\£r-^lJ ;^^mWL\^\-^y:^^£t^T\t^ it@10~15mm 

^t'<7)tMP>XT'{i. iSS4mm^ljK. $ ^ tC;ftia-e{i 2 mmSE<7) ^ (7) ^>3ir 

^mmmx:k':>xi>. mmxi,zx^xMmm'-t^'j^-^j:\^^^mx\ nm.ii<D 
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[0 0 4 4] 

T-=&^x KX:i:2^^ri^L7to fti50(7)i^{±, m]\T.mh\^xj}%i}mn\^x^ 

^ofs^Tfc^ffi ^x^^m^^f ^fl3^gijSni-e I; ;i> >r <!: ^ 19 . W^(DmmM 

[0 0 4 5] 

l*^]^9 tcfamofe^^^M<7)j!inx:^^tci3v^T. Hirie^osutjnxufflv^^xs, 

JJ5fe5i»^^37~"-r T-t> Kt; J: f9ltJl!(:$tLTv>-2> n y ^ ;v?MJg H R A 8 0 

^ L<it\£yti-:^m.B.X-Yiv 1 0 0 OJ':i.±(7)##<7)^ilJSpX^^^:&litfx.^<7) 

[0 0 4 6] 

it^]^i 0 i;fe«<7)$E¥7fc^M<7)j!]nx:^-sti*5v^-c. mtmmmn^z-m^^ hnw 

[0 0 4 7] 

me t;^L7t:^ffl^«JnX^(±. m^^m^l O O nmJii.T-e$)^ 2#(7)lEMSIMtr 

X^hit^m^mmm^%n\^Xt=iRRO (Non Repeatable 
Reading Out: IN^f^ilLI^M) 1 0 n m^Jg-e|pI|E$-ti-^ ^ tS^^ 
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[0 0 4 8] 
[0 0 4 9] 
[0 0 5 0] 

75^^SJJt4 J: < Hil-e i^;0-^-e^^o ^^^^j:^;^ f^^;^iiXJpX ^ ^ Jli" ^ H (± . 
^m:^1-^J:9t^1-tL(i. ifc«e6^ffi#.t3^m-ei^^o ®ffl»xit<7)ttK)f^-eff^ 

tnm^t i'j:i)^h^(Dr^^:^:i.~-^-^mv^'^^xi:M.(^m^^^m^nn 
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[0 0 5 1] 

[0 0 5 2] 
[0 0 5 3] 
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[0 0 5 4] 

[0 0 5 5] 

[0 0 5 6] 

1^0W*^|^>#|^:^r3 (2R2-1) 

3-^<7)«i*t#^#|fi::vr5 (6R4-6R2 + 1) 

5 ^(Dmtm^M :fl (20R6-30R4 + 12R2-I) 

7 >X<^mn^-^^WL :3 (70R8-140R6 + 90R4-20R2 + i) 

(6) 

[0 0 5 7] 
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±.XMMX^ho 
[0 0 5 8] 

[0 0 5 9] 
[0 0 6 0] 

. ^ff^fflM^*nX«tc:iti9#tt^ct tJpXt-C^^^^ffi<7)f^t^aii^^^f ^ i:, 

«ij^4'{i^jnx>{>^^-eii-^inx»^^;t$ tLT 1 1 d JnxMo^S6<j^^«&^ 

^<7)r^tcjnx^ic(±^<7)^f^fflM^^i9#ttTjnx^jii6-?. tv>9<^5&^ 
^v^jnx:^^-e^o7to t^^owwiJSnx^^gijjtiPXT'fi. Wfij]<r>w^i2, 

f^m. t fzMT.mf<zm. ^ if^fx ^ . m^ii 20 ^mmxiM't^^ 1 m^ij^ tc^^ 

SPX^_h-efiKf^fflM =^ {i-r ^ 1-lcinXff^t>tSija d a6 H JpX^ izfmm^^ 
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[0 0 6 1 ] 

SnXMOf^iiJ^^^f x.^ J: d ^JPX«±tcB**j?BiJ^^^^S1-^ ^^v^o 
[0 0 6 2] 

M*OTJiJDXi-;2>xr% m^mm^^t-f-^^ t ^ < ^±T'^gijinxff^t>i<7)?iij^^ 
te^^^MjQx^^^iijn^-^^. ^^(D^\^^w^it^-mm%miimm^%h 

[0 0 6 3] 

. •:^y^^y^^m^^tir^±^m^^^j^i-^fztb<r>mmmx^t)^ 
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[0 0 6 4] 
[0 0 6 5] 
[0 0 6 6] 

tut Lv^o 

[0 0 6 7] 

mm±^m<D^^ 5 y i^*tfi-7j>^ mmmxh^ tut lv^o 

[0 0 6 8] 

«E¥7t^® (7)-t 9^-7^ C V D J: 0 f ij^ $ tL/j^^bS^-e*) >2> ^ 0 $ 

[0 0 6 9] 

lfjR]g2 0 t^fE«coiE¥^^®<7)ijpx:^vit;i3v^-r. lufElE^Tt^m^^'iijJp 

[0 0 7 0] 

mim2 1 icfEfcotjpxitti. if*]^ 1-18 <D\^^irM-^^%m<D^'w-%^m 

(DMJJ^mm^^^^ tut Lv^o 
[0 0 7 1] 

IS*:^2 2 Icffi^o^^^i^^^fflMti, If^:^ 1-18 <D\^^-fM^\^%m.<r> 
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[0 0 7 2] 

x-r;v2 7&^ 1 ±CKa^ti-Cv^^o Xtt-r-r;i^2±ti(i. EI 7 tcM^I 

mm mexyfm^) 'i:^'oiifimmt^j:'ox\^^^o wmj:M,x$>^^4r^y 

[0 0 7 31 

^^M<7)f^.^t;;6-;6-^$5¥^^MO*nX:^Vit;<t^{i\ ±tt5^X • ZttT^- 
2 , 4 (Tj^lJIi^s^^-^tc;^ < , mmm^Mn^i)^ 1 0 0 n mJ^:JlT<7)®*i^ljpX# 
^fflv^T. ±ll!i5tcMJPX%-e*^fc^^<7)^^^T-^ff^fflM=&^0#tt> r4 

r^y Kx*3 i 0 . mfiJ3<Dm%\\^.mwi:^\z'MmmK^m-r^ j: ^ lt 

[0 0 7 41 

(mmm i ) 
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[^31 





ct>3.0mm 




CD 1.62mm 




1. 22121 





-0.682735 


AA-m 


0.1T5154X10-' 


A6m 


0.240932X10"^ 


ASH 


0.204531X10-2 


AlOlg 


0.653289X10-3 


A12^ 


-0.48930X10-5 


A14Ii 


-0.827296X10-* 


A16J1 


0.149693X10-3 


Aiem 


0.330066X10-* 


A20m 


-0.275518X10-* 



[0 0 7 5] 

(D&xmmmmzmmMT.'c^w. ol. cvd-sic 5 o o m-e^m 

-e^ ^ tt ^ 7fe^®f^^:>c ^ r r ^ > KiKfi ^ r -y ^ ;wm* L ^ ffl v ^ 
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mm<7)r^ >^^m c^^nxm^ ^ mmmnLx^^^ <zt ^^x § . mm^x^m 
mi nm^^t^xwM «9 mmmummt s o ^x$>^fzo 

[0 0 7 6] 

1 nmT'i^llP^Jttl 0 0 0 N/yu m. Kx- y^UilJtt 1 0 0 0 N/;« mO 

T^y VXM,3 ^fflv^-C. K^glJtcj: i9$E^7fc^M^ft±lf]tJnXLfCo 

i^HIfe^fi 1 0 0 0 r p XMrWnj}<D-r < v>M^#(i 0 . 5 mm. 0 

1 0 0 n m-e. M jlJtfi 0 . 2 mm/m i n Ttf o ^Co 1 HlOOTJBtP^ 

{iit 1 0 ^x\ 1 0 ni^To fzmj^.xMm n (ommmnm^m^x § . ^^mm ^ 

^tiim^-r^x^ izxM<7)wnii.^mimxmmi<zX'::^xMmmi^zmmir^m 
jEMx^n-^fzo M^miza^ m^yt^m<Dmmmizis\^^xwmitifzmMm 
^> it^mT-<D^mi\mmmx—^^^^zmi^ftx\^^:h ^)\^::^^<D^-m.mm^\z 
i mm-f^^-^-^xy ^ yy-^ yvLxm-mm^mML. ^(o^i^com^ 

B#.6;-el,nX|S^7fc^MO?f^;|:^ieM^^'IlI 2 ii^l" J: d 5 0 n m\^XT\<zti: ^ . BfM 
<7)<2rMtcAo7^c(^-e^giJJnX^^TL7to 
10 0 7 7] 
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m2 (Dmmxm(r>mtmjfmm^^^ii. mm7()^^w^^^m<Dm:^\^<7)m^ 

:^-e 5 0 n m^it-e^ 19 . Jt tc^JM^fe^SStt^iij^-e ^ Cl <h ;6^^;b 

[0 0 7 8] 

I13(i. ^<DnW-it^m(r>^m^^^m^Lfzii(r>'(^. Rz12. 99nmt 
z 1 5. 4 3 nm<!::b-r75-tl^MbL7^Zo LjJ^L. ^ -t- {i^^tlM^ t 
[0 0 7 91 

ffl ^#M«fm t mmm. ^ iim^x ^ tz o 

[0 0 8 01 

h:L7^x^ c:<7)cvDtcj;^ mmm^m\z.mk ^ wjjpx j: o xmn- 
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$>^X^iZl. 22121 mmT'*)^o 0^19, |E¥^^^®<7)4''i:>g|5^miJinX 
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